A 45-year-old woman had bleary eyes and recurrent episodes of fever and arthritis in the knees and ankles. The patient had anterior uveitis, negative findings of the tuberculin test, and an increased serum lysozyme level, but bilateral hilar lymphadenopathy (BHL) was absent. During the course of her disease, the serum calcium and angiotensin-converting enzyme levels gradually increased to above the normal level, and the patient was clinically diagnosed as having sarcoidosis. The clinical features of arthritis were typical of those of Löfgren's syndrome although BHL and erythema nodosum were absent. The patient was successfully treated with 15 mg/day of prednisolone.
Introduction
Sarcoidosis is a multisystemic granulomatous disease of unknown cause (1) . It frequently affects organs such as the lungs, lymph nodes, eyes, skin, and muscles. Its histopathological feature is characterized by the presence of noncaseating granulomas containing epithelioid cells and multinucleated giant cells surrounded by lymphocytes and macrophages. The symptoms and signs of sarcoidosis usually spontaneously remit, but systemic steroid therapy is indicated in cases involving organ damage such as severe pulmonary disease, cardiac disease, hypercalcemia, posterior uveitis, and neurological disease.
Arthritis occurs in 10% to 15% of patients with sarcoidosis (2) . In Japan, the incidence of arthritis was reported to be 1.6% (3) . The onset of arthritis is acute or chronic. Acute sarcoid arthritis typically occurs in the lower extremities, and is often associated with bilateral hilar lymphadenopathy (BHL) and erythema nodosum (EN) (4) . Acute sarcoidosis with the triad of acute arthritis, BHL, and EN was described as Löfgren's syndrome (5) .
We describe herein a patient with sarcoidosis associated with acute recurrent polyarthritis and hypercalcemia. The patient was diagnosed as having sarcoidosis on the basis of the findings of anterior uveitis, an increased angiotensinconverting enzyme (ACE) level, an increased lysozyme level, and negative findings of the tuberculin test although typical features such as BHL and EN were absent. The administration of prednisolone was effective in treating hypercalcemia and the recurrent episodes of arthritis and fever. T a b l e 1 . L a b o r a t o r y F i n d i n g s ( i n P a r e n t h e s e s , No r ma l Ra n g e ) range, 5.0 to 10.2), the ACE level 17.0 IU/L (normal range, 8.3 to 21.4) , and the corrected serum calcium level 11.1 mg/ dL (normal range, 8.2 to 10.2). Chest computed tomography and gallium scintigraphy revealed normal findings. The skin tuberculin test showed negative findings. Fever and joint pain spontaneously remitted without any specific treatment in mid-January 2005.
In mid-February 2005, the patient was referred to our department and hospitalized because fever and arthritis recurred. On admission, the patient was alert but had slight dizziness. Her body temperature was 39 . The patient had swelling and tenderness in her ankles and metatarsal joints, and tenderness in the knees. Pitting edema and periarthritis were present around her ankles. Surface lymph nodes were not palpable. No abnormalities were detected on chest or abdominal examinations. Laboratory data on admission are listed in Table 1 . Bone roentgenography of the hands, ankles, and toes showed no erosive or cystic changes. Chest roentgenography showed normal lung fields and lymph nodes ( Fig. 2A ). Gallium scintigraphy showed no accumulation in the hilum of the lungs (Fig. 2B) . Bronchoscopy revealed a submucosal proliferation of vessels on the trachea. The bronchoalveolar lavage fluid analysis showed normal findings. Blood cultures of bacteria yielded negative results. On the 14th day of hospitalization, the ACE level increased from 20.6 to 31.1 IU/L (Fig. 3) .
The patient was diagnosed as having sarcoidosis on the basis of anterior uveitis, an increased ACE level, an increased lysozyme level, and negative findings of the tuberculin test. Systemic examinations revealed no finding of parathyroid tumor and cancers, and there was no possibility of drug-related hypercalcemia.
Fever and arthritis spontaneously remitted, but these symptoms recurred. The corrected serum calcium levels gradually increased up to 13.5 mg/dL, and her dizziness worsened. The serum 1,25-dihydroxyvitamin D level was 85.1 pg/mL (normal range, 20.0 to 60.0). From the 14th day of hospitalization, the patient was treated with 15 mg/day of prednisolone for hypercalcemia and recurrent episodes of fe-ver and arthritis. After the treatment, fever and arthritis promptly disappeared, and hypercalcemia, dizziness, and liver dysfunction gradually improved. The ACE level decreased to 0.1 IU/L and the 1,25-dihydroxyvitamin D level to 3.2 pg/mL. Koeppe's nodules disappeared after systemic steroid therapy. After the normalization of the CRP and calcium levels, the patient was discharged on the 40th day of hospitalization. 
Discussion
We describe herein a case of sarcoidosis presenting with bleary eyes, recurrent episodes of fever and polyarthritis, liver dysfunction, and hypercalcemia. Although typical features such as BHL and EN were absent and histopathological examination could not be performed, the diagnosis of sarcoidosis was made on the basis of the clinical and laboratory findings typical of sarcoidosis. Systemic steroid therapy was effective in treating hypercalcemia and recurrent episodes of fever and arthritis.
Arthritis in the case was acute, symmetrical, and recurrent polyarthritis in the lower extremities. These features are typical of acute sarcoid arthritis of Löfgren's syndrome although BHL and EN were absent in our case. Acute sarcoid T a b l e 2 . Cl i n i c a l Ch a r a c t e r i s t i c s , L a b o r a t o r y Da t a , a n d T r e a t me n t o f Ca s e s o f S a r c o i d Ar t h r i t i s i n J a p a n arthritis is usually symmetrical polyarthritis, often begins suddenly in the feet and ankles, and occasionally spreads to the knees, proximal interphalangeal joints, metacarpophalangeal joints, wrists, and elbows (2) . The frequency of women with Löfgren's syndrome is approximately three times higher than that among other sarcoidosis patients (4) . Serum ACE level, an indicator of sarcoidosis activity, is increased in 50% of patients (6) . Acute sarcoid arthritis is often self-limiting, and its prognosis is good (2) . However, it sometimes remains active or recurs in 6% of patients between 18 months to 20 years after a complete resolution (6) . Acute sarcoid arthritis usually responds to nonsteroidal antiinflammatory drugs, but steroid therapy is needed in severe cases of arthritis. The present patient has no sign of recurrence after steroid therapy at present, but it should be carefully observed whether acute arthritis recurs in this case.
There are racial differences in the incidence of acute sarcoid arthritis. Hedfors et al suggested that genetic factors such as human leukocyte antigen (HLA)-B8 and HLA-DR3 implicated in some immunological diseases have pathoge-netic roles in the development of Löfgren's syndrome (7, 8) . HLA-B8 and DR3 are rare haplotypes in Japan (9) , probably associated with a low incidence of Löfgren's syndrome in Japan. Recently, the genes of tumor necrosis factor-α, lymphotoxin-α, HLA-DRB1, and C-C chemokine receptor 2 have been implicated also in the pathogenesis of Löfgren's syndrome (10, 11) . It remains to be elucidated whether these genes themselves or other as yet unknown linked genes are involved in the pathogenesis.
1,25-Dihydroxyvitamin D or parathyroid-hormone-related protein (PTHrP) produced from sarcoid granuloma is involved in the development of hypercalcemia in sarcoidosis (12) (13) (14) . In the present case, hypercalcemia was associated with the increased 1,25-dihydroxyvitamin D level. Under physiological conditions, 1,25-dihydroxyvitamin D, an active vitamin D metabolite, is entirely produced in the kidneys, on the other hand an extrarenal production of 1,25dihydroxyvitamin D plays a central role in the development of hypercalcemia in sarcoidosis (15) . Interferon-γ released spontaneously from alveolar macrophages in patients with T a b l e 3 . HL A T y p e o f S a r c o i d Ar t h r i t i s i n J a p a n sarcoidosis stimulates the overproduction of 1,25dihydroxyvitamin D from macrophages (16, 17) . The gene encoding 1α-hydroxylase, which catalyzes the conversion of 25-hydroxyvitamin D to 1,25-dihydroxyvitamin D, is expressed in alveolar macrophages and is associated with the activity of sarcoidosis (18) . The effectiveness of steroid therapy for hypercalcemia may be in part due to the suppression of interferon-γ production (16) , resulting in the suppression of 1,25-dihydroxyvitamin D production from macrophages.
The incidence of hypercalcemia in Löfgren's syndrome was reported to be 2% (6) , similar to that reported by Goldstein et al (2.2%) among other sarcoidosis patients (19) , indicating that there is little association between acute sarcoid arthritis and hypercalcemia. In contrast, hypercalcemia in sarcoidosis was generally associated with pulmonary sar-coid, and rarely associated with normal chest radiography findings (20) . In such cases, certain organs other than the lungs may be responsible for the overproduction of 1,25dihydroxyvitamin D. In the present case, the liver or synovial tissue was suspected as a site of granuloma formation. Biopsy examination and the gene expression analysis of 1α-hydroxylase in the liver or synovial tissue might have confirmed the sarcoid granuloma formation, which caused hypercalcemia.
There have been 13 cases of sarcoidosis with arthritis including our case in Japan (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) . Their clinical characteristics, laboratory data, and treatment are listed in Table 2 . The mean age was 41.2 years, and 10 of 13 patients (77%) were women. Arthritis occurred frequently in the lower extremities. The onset was acute in nine patients, subacute in two, and chronic in two. BHL and EN were observed in 11 (85%) and 5 (38%) of the patients, respectively. There are five reported cases of typical Löfgren's syndrome, however both BHL and EN were absent in two cases. In 11 patients, histopathological examinations were performed. Among them, ten patients had noncaseating granuloma typical of sarcoidosis. Five of twelve patients (42%) showed increased ACE levels, two hypercalcemia, and ten increased CRP levels. Eight patients received steroid therapy. These clinical features of sarcoid arthritis appear to be consistent with those of previous reports from other countries (2, 4, 6) . Among six patients whose HLA type was examined, none of them had HLA-B8 or HLA-DR3 (Table 3) .
In summary, we described an atypical case of sarcoidosis with hypercalcemia and recurrent episodes of fever and polyarthritis. The present case would be interesting because this case presented with acute sarcoid arthritis without typical features of Löfgren's syndrome such as BHL and EN. Although acute sarcoid arthritis is rare in Japan, clinicians should be aware of this rare presentation of sarcoidosis.
